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(57) A first tactile treatmert confprising a func|iot«l 
Sein prepared by treating proteins such as coBagen 
STaSmlcng agent and a «o«v«**^««n^ 
second one comprising tl,eatx««fun<*onalprotona«i 

awater*asere6in;athi,dpneco,Tpris.ngav«2;w^ 
ble organic sut)stance hiving an aver^je mrtecuter 
5ig^?d 1 00 10 20000 and a reactive modrt^n^^ 
^oor.prl6ingtheabovefunctionalprrte.narid^^ 

mSfier: and product^ such as fibers and t«*le 
goods treated with one of the treaJmenls. 
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Description 

Technical Field 

. rOCOIl The present ir^^errtkHi Elates ID fiber trealmem Chemicals con^^^^^ 
S!.ces.fibersaHltexlilegoodstreatedwith1he*ertreatm«^ 

Bachground Art 

,0 10C021 Hithertomanytechni<^ha«beenpropc«edtoinpart«^^^^ 

ure«.ane enu-lsion ar^ finely powdered^tuml^^^ 

SS" ^SJL'Si'ieabsort^ncy andthetou* 
static property, and duratjility are also required fw fibers and textiles. 

Disclosure of the Invention 

BnWng agent and separating precipilate Obtained to dry and puhrenze. 

eolwm. gelatin. IB«*n. senan art wj*«»<^ 
S^dteoo,»«»(l>>l>0.napl*l».-««*^ 

the like can be us«l. . ' u omHir resin or vinvl chlortde resin and others dissolved In solvents 

!S,Mirrr.s=JrD«ss^»^^ 

jS!|?^'!;ilL««»-P<<«lnd.rt^««»n>l.«al^ 
roCTl>e«».«eatm»,«a™»as(n,hep,ea«tln««i»ca,l«p.fl^^ 
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(such 88 DMF) at room terrpemture. sfirring and cocnpletaly diswivino the protein po«ler until the Iqud becomes 
transparent through heating to 60»C to 80K: and then cooSng to room tenper^ 

Vmsn The mixing with the solvent-base resin is carried out by adding the functional protein soiubon litUe by Utile ID 
the solvent-base resin solution while Stirring. , ^. ^ ^ xkn^^^*^.^^ 

oS^n The content o. the functional protein is from 0.1 wt% to 50 wt%. preferabhr from l ^^^^^^^^^ 
oontentfeless than 0.1 wl%.suffWert effect can not be obtain^^ 

the ireatina chemicals are apt to be peeled off and the transparency of the fiber be to««iB^ . ^ . ^ . 

aS^L^iber trSient cEemicals of the present invention have a mixture of fte funcbonal protein w* so^ 
SaselSi in a molecular level, touch, hygroscoplc-nonhygrospic property, durabilrty and transparency can be 

(1) Reacting an aqueous solulion containing protein with a aoss-lmking agent dissolved In an organic solvent, and 
seoarately obtaining the aqueous protein layer containing the cross-linking ^ent ^ ^ • 

S^Sng^of Se prS, soluSon above the protein s isoelectric point and separating modrfied protein to dry 
andputverize. 

[0025] Anyprotein6ubstancecanbechosenatwnifortheabovepro^n.|:orinstoKe.v^^ 
collaaen adafin fibroin seridn and egg white of a hen. quail, duck, and goose and the like can be used. 
S S *e^in1^ agen..Xcyanate compounds. d«ldeMe compounds. <''|S^« -"JSJ^ 
likecanbe used. R)rthediisocyanateoonpounds. toluendiisocyanale ODQ. disocyanic-acri diphenylmelhane (MDI). 
isophorone diisocyanate (IPDO. and naphthalene disocyanate (NDD and the Hke can be us«l 
2S [^7] FbrthesXerttodissolvethecross-linkingagent.chk)rotom,.he«^ 

S Thewater-baseresinsrefertoresinswhosesolventiswaterandmdudeemu^^ 

SSons of sUfcon group, acryl group, urethane group, vinyl acetate group and vinyl chlorrie group andihe lite are 

taS^ the emul^. The ««ter soluble resins-mdude polyvinyl ato^ 

protein thus obtained is water soluW^ 
10030] The fiber treatment chemicals of the present invenlton can be prepared by dissolving the funcbonal protein. 

and then mixing the solution with a water-base resin. „ .ms^^ <»ih 

?^ fl^onal protein is dissolved by dispereing a protein powder •« 

KiupthedlspereioS to 60-ClD 80^ until the liquid becomes trans^ 

K'^'cSSS'tiefunc.ional protein isfrom0.1w,% tow 
Sis less than0.1wt%.sulfkSent effect can not be obtained, while the contort 
the ftotreafinachemicais are apt to be peeled o«f or the transparency of the fber may be kjww^ 

S^?S«.?SI^ch^Ll6<Kepresent invent 
aae molecular weiaht of 100 to 200(X) and a reactiveniodifier. 

K^eiWorgart^ 

arederived from decompcisitton and modTicatfon of the above^escribed organic aitslance « «»'^'™^- . 

S^lhe^^SErganicsU^^ 
Sy. When the molecular weight of the water soluble organfe substance 

eontert Is increased so much as to obtain suTidertfunclions. the fber touch becomes 
ASS^rt^gemokKXilarweiflWcanbecondu^ 

« II!S?rif;fbS^^?S'i*enthefto^ 

Ker^SSfroSiSTirpS^bytheaw^ 

olandintheftoer. ^ . ^ ■ 

[0039] The soluble organic substance can be protein or a prolem dem^e. 
0^ The protein d^vatives can be obtained by decomposinfl or modHymg the protan^^^ 
65 r00411 Concrete exanples of the protein are faxoin.oollaoen. wool and contonations there^^ . • 

K STprSSisprefer^jletousethefbroinconsWeringavail^^ 
S to the sp^ic exampiL and other protein such as egg white, whey, and the lite can also be .«ed. 
[^] Fa me reactive nwdifier. for instance. (1) hydropWIic compounds having a polymenzable vinyl group in the 
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molecule (2) a monomer containinB any one o» hydroxyl group, eaiboxyl group, amino group. suMbiw grouft and ph«»- 
phate group. (3) hydrophilic conpounds having a epoxy group, and (4) compounds having a azmdine group can be 

used. 

[0044] -me concrete exanples of the above (1) are pdyethyleneglycol di-acrylate. polyethylene glycol dImeteCTytete. 
5 Uphenol-Apdyethyleneglyeoldi-acrylate.bisphenol-Apdye«hyleneglycddM^ 

col dimetacrylate and the like. ^ ^ ■ • ^ u^...^ ,m „^ 

[0045] The conaete examples of the above (2) are acrylic add. metacrylic add. maleic acd. Haoonic actd. acryl 
amide. metacrylanwJe. vinyl sulfonic add. hydrojqfpropylPfwtacrylate and the lite. 
[0046] The concrete exanples of the above (3) are pdyethyleneglycddiglyddyl ether and the h^^ . 
[0047] Thecoficreteexanplesoftheabowe(4)areoompoundshavingthefblk)wrtnochemkarffbr^ 
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(Chemical fonnula 1) 



CH3 
I 

CH2=C 

I /CH2 
COOCH2CH2N 



CH2 



[0048] In the third f ber treatment chemicals, diltosan can be used in ad(ition to the water sokWe organic substance 

and the reactive modifier. Mt^ttmt^onnnn 
[0049] As for the chitosan.it is not necessary to BmH ID be of the average molecular weight from 1M to 20^^ 

(00501 By adding chitosan to the third fiber treatment chemicals, an improvement in mdsture absoibency can be 
[OT51]** Fourth fiber treatment diemicals contain a functional protein obtained by treating protein with a aoss^inking 
iS^'r^'SS'^'Stein relating to t^ 

ond fiber treatment chemicals. «».«iu!^«»^i,aat 

35 [0053] Thereadivemodifierofthefburthftoertreatmentchemicaisisthesamereadwemodrf^^^ 

iSSf'S^i^er in the present invention is treated with any one of thefirst to the^ 

(005^ well known synthetfc fibers su* as nylon, polyester, pdyurethane and the lite are induded in the above 
(^ri^^^ucte of the present invention are treated with any one of the first to the fourth f ber treatment diemi- 

^ Thefber produds indude thread, textile, knitting and non^en fabric "^^^ 
labova Cotton, wod. and hemp may be conbined. The coricrete produds 

backings, and cover materials for fumitifl^sudi as a chair. « «w-hnrt 

[0058] The treatment method of the f ber treatment diemkals is optional and can be. tor instance, a cipping method 

S^^tS dSS roelhod indudes ieaving-in^oom-temperature method (ShHsuon-seitHTOu in Japanese) and heat- 

and-sfir method (Kanetsu-tekuhan^^ou in Japanese). 

[0060] The padding method indudes pa^dry method and pad-steam method, however, the pad-steam method is 

KTln the case of the fber produds. the protein becomes insduWe m water after the diemicals are heat-«t. arri 
Iwprotdn does nd fall out even by repeated waswng. Thefber produds thus treated are sosu^ 
good feding of toud.. mdsture absoibency. water vapor permeability, and transparency are sUH maintained even after 
a long period of use. 

65 [00621 Products other than the fber products are fim. sheet and leather and the like. ^ , 

[0063] The leather indudes vinyl leather, synthette leather, artifidal leather, split leather and resin coated doth. 
[0064] As a method for treating a surface of film, dieet and leather, a method of spray coating, gravure coating, or 
knife coating, etc. can be used. 
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[00651 Thefmishedsurfacelayercrftheproductfermedbythefibertrealr™^ 
nessandacomfortaWetoiKrfi. And the lam isso superior in 

of transparent fSm or leather are not spofled. ^ , . io„o,mm/ 

[O0^filmn«defromthefibertreatn«nt chemicals n«yl^ prepared in ad^^ 

be formed by affixing the film on a surface off a producl. 
Brief Description of Drawings 
[0087] 

Fia 1 is a measurement result with FUR for the functional protein obtained in experiment 1 ; ^ 
FSiaisa!:^"^^^ 

fS. 3 is a measurement result with FTIR for a pair of the panty hose in company 7 ar^ 
fJ. 4 is a measurement result with FTIR for a pair of the panty hose .n oompanson 8 after washing 5 times. 

Best Mode for Canying outthe Invention 
(AfirstentxxiimenO 

20 (0CS81 Fibertreatn«ntchemicalsofthepre8enten*xriin«nt««espondtoapr«^ 
chemicals, which are prepared as follows. 

SaSraqlXerSpSrsoartoncontain-.^^^^ 
2B roOTIl Then is added to the prolan solution containing the ooss^intang agent to Iw^ 

Ep^Art^CStSApredpiiitethusderiv^ 

S tL D««ter of the functional protein thus obtained is dispersed in an organw solvent at room teirperature 
nipJSrS5?e? Ited^p to 60-C to 80-C there.,^ comf^etety dissoMng the pnrte.n unfl the sduton 

becomes tansparent Then "^^^ by adding the solution gradually to the resin 

90 [00731 The functional protein soluton IS muffld with a 80lvem-M6eresin^^r«^ 

while stimng to obtain the fiber treatment chemicals retating ^J^^^J^^Z^ thef iber treatment chemicals. 
[0074] Afinished surface layer is fomied by treating surface of « Jf^^*** "^T*^ 
lo07q Alternatively, a film may be prepared in advance using the treatment chemwals and a finmhed surtace layer 
can be made by alf bang «ie f im on a suifece of a product 
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(Experiment 1) 



S'^t.lSOgoftheUona.p.oteinpowderthus^^^^^ 

at room temperature to mate ^^Pe^f^f- ^ath at a temperature of 80«C to make the powder 

55 at 80*0, a film of 20|im in thickness was made. 
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(Comparison 1) 

[00811 AresinsolirtonwithoutthefuncUonalproteinwaspreparedbyacklingonlyDMFtoasolve^^ 

tiie solid Slate resin content was 20%. Using the resin solution, a film of 20nm in thickness was prepared m the same 

wa/ as in the experiment 1. 

(Comparison 2) 

[0082] Aninsoli«ecollagenpowder(averagepartidesizewas5Mm)whichwasobJ^ 

shaved chipping of cowhide, was used instead of the functional protein in expenment 1 and a solution having 10 wt% 
of the collagen powder in all dry soBd matter was oljtained. -.^ i 

[0083] Using the solution, a film of 20Mm in thickness was prepared m the same way as m the experiment 1. 

(Experiment 2) 

[0084] -LucksWn U^ "(trade name, manufactured by SEIKDH CHEMICALS Co. Ud ) ^^^^^^^^^.y^^ 
rXin experimert 1 . and with the other conditions b«ng the same as in the expenment 1 . ^ 

ment chemicals of the present embodment was obtained. . ^^„i«„-., 

ZsT^en. using tl^solution of thefi^rtreatment 

Sade by coaSg on a vinyk^toride leather sheet used for a pockelbook ca«r with a g«^ 
amount of the solutton was 20gAnf. 

(Comparisons) 

[0086] In the conditton of experiment 2. a solution without the functional protein ws^ i«rth«r 
[OOOT] Then using the solX. thus obtained, a finished surface layer was made by coatmg on vinytahtorKle leather 
In the Sfune way as in experiment 2. 

(Comparison 4) 

[00881 Aninsoli«econagenpowder(averagepar1kdesizewa85pm)whichwasobtained b/mecte^ 
S a^Tco^£ v^ed instead of the functional protein in experiment 2 and a solut«,n havang 1 0 wt% 
of the collagen powder in aB dry soHd matter was obtained. ^ .*«j„w«riA. i«rthor 

lonsi Then Ising the solution thus obtained, afinished surface layer was made by coating on vmytehtonde leather 
as in the same way as in experiment 2. 

(Experiments) 

[0090] Using-UK*skinU^-(tradename.manufacturedbyS«1«a.^^^ 
40 imenl 1. and with the same condition as in experiment 1 for other condtbons. a solution of the fiber treatment chemicals 

ISTrL^r^^S^ t« enameled vl^^ 
of the solution was 20g/in^. 

45 

(Comparisons) 

HK»2i Ufiina the same process as in experimert 3. a solution without tt^^ 
so leather in the same way as in experiment 3. 
(Comparison 6) 

[0094] A collagen powder was used instead of the functional protein in experiment 3 and a solution having 10 wl% of 
55 the coilaoenDOwder in all solkte constituents was obtained. 

JSaq -Sll^^ng the solution thus obtained, a finished surface layer was made by coating on enameled vinylchio- 
ride leather in the same way as in experiment 3. 
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(Comparison 7) 

[0096] Enameledwirvlchlorldeleatherusewaslakenaslh^ 
(Evaluation of characteristics) 

[0097] At least one of characterislics anxjng moisture permeal^lity. tereile strength. *^,*gree of^elm^t^ 
Sied and at least onedcharacteristicsljetween surface touch and glossjn^was^^ 
S^SiS««s from 1 to 3 and the conparisons from 1 to 7. Utiity teste 

were ewluated. T&bles 1 to 3 show the results of these evaluation. 

[0098] The mdsturepeniieaWlity is measured in conlbfinity with JISL1TO9-A. 

ro0991 The tensile strength and degree of elongation measuremente are based on JlSK-73n. 

Ueri wrmen bel w axi the average of the evaluation by these P^^^^^^^^ 2)^ L^^ STs K-7105 
101011 Theglossinessismeasuredbasedonamethodofspeailarrefl^ 

5 point • • • excellent touch. 
4point • • • good touch, 
3 point • • • nomnal. 
2point • • • poor touch. 
1 point • • • bad touch. 

10102] The utility test A was carried out by preparing a pocketbook using the leather obtained fmm the experiment 

ftfiri checWna the chanae at the bent portion of the leather cover. ^. ^ - 

SSS^^uility^ B was perfbrmed^^n such a way that the leather d>tained is sewed 

Sngfee^lStTwithrefiencetotheafteri^ 

is an average of the points by the 10 people. 



Spoint • • • good smoothness, very easy to machine 
30 4 point • • • adequate smoothness, easy to machine. 
3 point • • • normal. 

2 point • • • a little tackiness, hard to machine. 

1 point • • • alotof tackiness, very hard to machine. 



(Table 1) 
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Permeability 


tensile strength 


elongation 


touch 


Experiment 1 


I900g/m2y24h 


seoi^cm^ 


420% 


4.2 


Comparison 1 


1350g/m2/24h 


eookg/cm^ 


400% 


1.6 


Comparison2 


1920g/m2/24h 


390kg/cm? 


300% 


4.3 



[01041 In table 1 .» is obsewed that the results m tensile strength and elongation are good. And the results in perme- 
BhiiHw and ttMJc* are also dood since the film in experiment 1 contains the fum 

SSl cJ!S SCS3m in compXn 1 does not contain the functional protein, though the r^ m 
E^sire^JT^SeSiStor^ inpemieabirityand touch are inferior to the film by expenment 

SSira^th^iiSTS^SS.!^^ 

(Table 2) 





touch 


utility test A 


E)9)eriment2 


4.4 


no defective 


Comparison 3 


2.6 


no defective 


Comparison 4 


4.2 


blanching on bent portion 
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[0107] From lable 2, it is underetood thai the result in evaluation of touch is good, since the vinylcNoride leather of 
experiment 2 contains the functional protein in the surface layer. The resuH in the utility test show no ak)normality, hav- 
ing high durat3ility. 

[0108] On the contrary, since the vinylchloride leather of comparison 3 does not contain the functional protein in the 
- 5 finished surface layer, the touch is poor, though the utility test shows no abnormality, 

[0109] Since the vinylchloride leather in comparison 4 contains an insoluble collagen powwder instead of the functional 
protein in the f inished surface layer, blanching at the bent portion is appeared, showing that the surface layer obtained 
by comparison 4 IS defective though touch is good. 



Table 3 





touch 


utUity teste 


Glossiness 


Experiments 


4.2 


4.8 


87.2% 


Comparisons 


2.8 


2.0 


88.4% 


Comparison 6 


4.3 


4.2 


62.3% 


Comparison? 


2.6 


1.5 


89.8% 



[0110] From table 3, it is observed that the touch and glossiness test show good results, because the functional pro- 
tein is contained in the finished surface fayer of the enameled vinylchloride leather off experiment 3. And good smooth- 
ness and easy handling in sewing is also shown. , ^ . 
[0111] On the contrary, as the enameled vinylchloride leather of comparison 5 does not contain the functional protein 
25 in the finished surface layer, both touch and utility test B show unfavorable results. 

[0112] As the enameled vinylchloride leather of comparison 6 contains the collagen powder instead of the functional 
protein in the finished surface layer, the leather is inferior in glossiness though the results of the touch test and utility 

test are good. ^ 
[0113] Since the leather of comparison 7 fe enameled vinylchloride leather without a finished surface fayer, it has good 
30 glossiness but has very bad results in touch and utility test. 



(A second embodiment) 

[0114] The fiber treatment chemicals of the second embodiment correspond to the previously described second fiber 
35 treatment chemicals and can be prepared as follows. 
[0115] Rrst, a functional protein is prepared as follows. 

[Oil 6] An aqueous protein solution and a cross-linWng agent dissolved in an organic solvent are allowed to react with 
each other and an aqueous 1^ of protein solution conteiriing the cross-linking agent is separately oblained. Inciden- 
tally, it is preferfiWe that the protein is prelreated in advance, by conducting hydrolysis or the like, to improve water sol- 

40 libility ,. . *l. *u • 

[0117] Then, pH of the protein solution containing the cross^inWng agent is adjusted to a pH value more than the iso- 
electric point of protein. After the acSustment. the modified protein is separated, and dried to obtain a powder of the 
functional protein. ^. 
[0118] Secondly, the obtained protein powder is dispersed in water at room temperature, and the dispersions are 

45 heated, for instance, up to 60" to 80*C while stirring until the liquid becomes transparent so that the powder is com- 
pletely dissolved, and then the solution is cooled to room temperature. . , ^, 
[0119] The ftoer treatment chemicals of the present enixxJiment can be obtained by mixing the functional protein 
solution vwth a water-ljase resin at adequate proportiona ^ 
[0120] A surface treated layer of f im, sheet, leather, knitting, textiles or non woven fabric is fbnned by treating surface 

so thereof with the fiber treatment chenticals. 



(Experiment 4) 

[01211 A povKler of whey protein was diluted with water to make a 3.5% protein solution and the solution was adjusted 
by sodium hydroxide to pH 12. A chtorolbmi solution of 2.4-toluen diisocyanate (TDI) was added to the protein solution 
and kept for 2 hours at 45«C for altowing to react with each otiier. After the reaction, tfie liquid was kept for 2 hours at 
room temperature. Then, a water layer and a chtorofomi fayer were separated. The water layer was filtered to be sep- 
arated from the chtorofbrm fayer. The pH of the water fayer vras adjusted to 7 and a functional protein powder was 



8 



EP0939160A1 

obtained after drying. 

[01 221 Then 50g of the functional protein powder was dispersed in 950g of water. The dispereions were tapt n a hot 
water bath at a tenperatwe of SO'C for 20 ntinutes while stirring to conpletely dissolve the protein powder, "nius. 5 wl% 
of the protein solution wasobtained. After the solution was naturally cooled. 82goftt^ 
5 acryl type emulsion CVbdosol 2D540 (Hade name) Kanebo N.S.C. Ca Ud.). and unilormly blended with a propeler star- 
rer to make a solution of fiber treatment chemicals. , ,ir, I , 9 
[01231 Thefibertreatmertsolutionwascoatedonatransparentpolyvinylchloridesheetatacoatinga^ 
with a gravure coater and dried at a temperature of 120»C to obtain a sheet having a finished surface layer. 

10 (Comparison 8) 

[0124] Instead of the functional protein used in the experiment, an insoltMe collagen powder (average partide size 
Sum) derived from mechanically pulverized chipping of shaved cowhide was '^^^Jhe cotegen p^ mo«dto 
a^ type emulsion (Yodosol 2D540 (trade name) Kanebo N. S. C. Co. "d.). Mthat the oortert rrto j me 
,5 po!ier^thetotalsidmatter(lhecollagenpo«derandthere6in^^ 

TS^-mir^the solution of the fiber treatment chemicals was coated on a pdyvinylchloride sheet in the same 
way as in the experiment 4. a sheet having a finished surface layer was obtained by drying the coated sheet 

20 (Comparisons) 

[01261 Insteadofthefuiclional protein used in experiment 4. a soluble gelatin was used (an average molecular w^ht 
was 3000). The soluble gelatin was mixed to an acryl type emulsion to obtain a solution of f ber 
(01 271 Then, after the solution of fiber treatment chemicals was coated on a polyvinylcWonde sheet in the same way 
25 as in experiment 4. a sheet having a finished surface layer was obtained by drying the coated sheet 

(Comparison 10) 

[0128] The acryl type emulsion (Vfadosol 2D540 (trade name)) containing no protein was coatedon a P^'^'=^''^ 
Sieet in the sarne^ as in experiment 4. and a sheet having a finished surface layer was obtained by drying the 
coated sheet 

(Experiments) 

[01 29] The sheet having a finished surtace layer, which was obtained from the sameprocess *n ^PJ^'^^ 
laminated on enameled polyvinyl chloride leather by using an adhesive agent to obtain enameled polyvinyl chlonde 
leather having a firitshed surface layer. 

(Comparison 11) 

[0130] Enameled vinylctiloride leather for evaluati^ 

(Evaluation of characteristics) 

46 [01311 The sanples obtained in experimert 4 and comparisons 4 to 10 were 

touimg property cSter resistance), and transparency. The samples obtained in experiments and companson 11 were 
measured in glossiness and evaluated in utility. Table 4 shows the results , 
[0132] Foriieevaluationofthesurfacetouch.20peopletoiirf^ 
of touch based on the criteria written belowand the average of the 

so the result of the evaluation. 

S point • • • excellent surface touch. 
4 point good suriiace touch. 
Spoint • • • nonnal. 
55 2 point poor suriace touch. 
1 point • • • worse surface touch. 



30 



40 



[0133] 



The antifouling property (water resistance) was measured as follows. A drop of water, soy sauce and a Wtchin 
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detergert (the concerilratton i(«s 1Q/I000ml) 

wiped off with a dried doth and the surface conditions were evaluated by observation. 
10134] The transparency was e^luated by judging with the naked eye. , 
10135] The glossiness evaluation was carried out based on the method of specular reflection at an angle of 60 
5 degreesinJISK7105.Theufflitytestwaspefformedinsuchavraythattheleam^ ^ . • k..^ k 

[0^] was sewed on a machJie and the easiness of sewing was evaluated with r^^^^ 
10 people randomly selected. The resuft of the evaluation is an average of the evaluation points by the 10 peopla 

5 point • • ! good smoothness, very easy to machine. 
10 4 point • • • adequate smoothness, easy to machine. 
3 point • • • normal. 

2 point ••• a little tackiness, hard to machine. 
1 point • • • tot of tacSkiness, very hard to machine. 
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(Table 4) 





Surface 
Touch 


utility test 


antifbuling 


transparency 


glossness 








water 


soy sauce 


detergent 






Experiment 
4 


4.1 




normal 


normal 


normal 


transparent 




Compari- 
sons 


4.2 




normal 


normal 


normal 


foggy 




Ck)mpari- 
son9 


3.9 




<3) slimy 


® tinting 


<J)slinriy 


transparent 




Compari- 
son 10 


2.0 




normal 


normal 


normal 


transparent 




Experiment 
5 


4.3 


4.6 










85.6% 


Compari- 
son 11 


1.5 


1.6 










89.8% 



40 



45 
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(J)Sime occurs on the surface. 

®The cokr of soy sauce remiuns after wping off. 

[01 37] As the polyvinyl chloride sheet of experiment 4 contains the functtonal protein in the finished surface layer it 
is dei from tabir4that surface touch, antifouling property.^ 

ride sheet Is suitable for a table dotii, for instance. . • ^ 

ST^Since the polyvinyl cNoride Sheet of comparison 
Jnished surface layS!^MfertiansparerKy.afio6te^ 

surface touch and antifbuling property siKJW no problem. ,« ^ . fintehad surface 

(01391 Since the polyvinyl chloride sheet in comparison 9 has a soluble gelatin as a proton in the 
layer though ft has no problem in surface touch and transparency, but has a problem .n anWounngpio^rty. And has 
also k nrablem in terms of practical use because the soluble gelafin is eluled out virhen contacted with watw. 
SSS^Je^S^n&desheelof corrparison lOdoe^ 

^ resun in surface touch is defective, though it has no problem in antifbuling ^^^^^l'^^;^ „ . . ^ ^ 
roi41] As the enameled polyvinyl chloride leather in experiment 5 contains the functional p otein m the flushed sur- 
KyerHisobservedtha^rLlts on surface toudiandglossi^^ 

roi«l'^te'S;S'"n:^S enameled polyvinyl chloride leather sheet of ccnr^son 11 does not 

protein in the finished surface, ft is inferior in surface touch, though ft is superior in glossiness. And ft is very hard to sew 

on a machine, so the resuft on the uBBty test is poor. 
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(Experiment 6} 

101431 4% by wetahl rt a sohifion having 5 wt% of ttie functional protein solution obtained in experiment 4. 2% by 
Sof ^etS,^ tnulsion (UN - 11 (1«de nan») madeby KVC^^ 

S40-C ^ theXirbed water was remo>«d with a centrifugal dehydrator at a pKk ^Jp « e o« 30^ ^^^^J^ 
Iwngthepantylwsewilhasteamdrler.partyhoseo^ 

10 (Comparison 12) 

[0145] Pantyhoseonthemari^tliavingttiesameyamconfigurationastlwtusedinexperimef^ 
comparison 12. 

16 (Cotrparison 13) 

[0146] The dyed party hose which were used in experiment 6 were used lor comparison 13. 
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(Comparison 14} 

[0147] Similar to experiment 6 but not using protein. 2% by weight of the urethane type emulsion (UN-11 (trade 
name)) and 98% by weight of water were put into the drum type dyeing machine. 
[0148] 1^ hose were processed with the same condition as that in expenmert 6. 

(Comparison 15) 

[01491 Using soluble fibroin (average molecular weight 4800) instead of the functional protein in experimert 6 the 
^ hose finSly fixed with fibroin on the fiber surface were obtained through the same process as m expenment 6. 

90 (Evduation of Characteristics) 

[0150] Vteter abso*ency and surface touch of the party hose in experimert 6 and comparisons from12 to IS vj^ 
SSLd and each friclioiwl electrification voltage was measured. These resUtsw^ 

S^S^SmS JSj ^rUsons from 14 to 15 were checked in view of adhering condWon of protem. These «suHs 

SB are Shown in Rg. 2 to Fig. 4. ^nocA 
[0151] The water absortjencymeasuremert was peitonned based on JiSLigsb-zv. 
[0152] The test method tor surface touch was the same as the method in ayerwner^^ 
[0153] The friclional electrification voltage was measured in conpliance with J^L1094-B 
roiM Toevaiuate1hefi)^ngcondrtionofprotein.thepartyhosewerevfolertlyst.rredjn1l^^^^ 

« Eandti;ndherertsa^efarciblyext,actedanddried.Thes^ 

IS* SSSS Jof the experimert 6. the party hose obtained in the experiment 6arewa^ed 10 tin«s ar^ 
KlSrty toseln^Uarisixi 15 aS^washed 5 times, then prrtein adhesion Is measured, 

SSbTSshinottWo^ hose by using a monolayer full-automatic home washer with home laundry deteigert 
far A minutes The oantv hose are put in a wash^iet during the wasWn ^ . 

and 1650cm ^ 
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(Tables) 





Surface touch 


water absortsing speed 


frictkmat electrification 
voltage (V) 


Experiment 6 


4.2 


less than 1 sec. 


1200 


Comparison 12 


3.6 


more than 5 min. 


3800 
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(Table 5) (continued) 





Surface touch 


water absort^ng speed 


frictional electrification 
voltage (V) 


Conrparison 13 


3.0 


more than 5 min. 


2400 


Comparison 14 


3.2 


more than 5 min. 


. 4300 


Comparison 15 


3.4 


10 sec. 


1600 



[01571 Rom laWe 5, It is understood lhat the party hose have good surface touch and also good water ateo*enqj; 
"■^^the MHtyTose of experimert 6 have the functional protein fixed on the filwr surface. The pan^ h^ quicWy 
^ S^rapidiy cabling musty feelings. They have also good anfelafic property. "^^^^^^'^ 
obtained vrtien the finished surface layer containing the functional protein is formed on a polyester cloth and the like. 
I01S8] Rom the result of ITIR measuremert shown in Rg. 2. peaks caused by protein can be seen at fW"™* JSSO 
cm-^ Old 165<)cm-\which shows that IhefuncOonal protein remains on the fi^ 

StCn^hose in comparted 
Ihey are so poor in water absorbency that they can not quickly absorb »veat and keeps musty feelings. And they are 
inferior in antistatic piwerty, though they are nomial in surface touch. ■ ■ 

lS«S anSSe EXhose oTcomirison 14 have no protein on the f ber surface, they are found to be .nienor .n 

S!!J1LSJ^tS^S^^ antistatic p«)perty. But as shown In Fig 4. there is no peak cha,Bctenst.c of 

protein, which shows that the soluble f toroin was flown out of the fiber surface after 5 washes. 

(A tNid embodiment) 

[0162] Rber treatment chemicals of the third embodiment correspond to the third fiber treatment chemicals, having 
the following constituents and solvents. 
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Soluble organic substance 


1 to 15virt% 


reactive modifier 


0.1 to10wt% 


ottiers 


0to10wt% 



[0163] AS the solvert. water. ak»hol. dimelhyl fbrmamWe. acetone, dimethyl sulfoxide or a mixture thereof can be 

^1 Apolymerizattoninltiator.aca.Tierforthereaclivemodffierandolhe.smaybeadd^ 

constituents. 

[0165] The polymerization initiator includes peroxides, azo compounds, and m^ sate. 
0166^ The rarrier is to help the reactive modHier penetrate deep inside fber from the surface layer The oonaete 
45 Sesrt th?22i^«e 3Lobenzenes. methyl naphthal^^^ 
ated hydrocaifxms and so on. 

(Experiment 7) 

so [0167] In the third embodimem. a concrete example of constituents©^ 
centration were as follows. 
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a hydrolytic degradation product of silk fibroin 
a compound having the chemical formula 2 



5wt% 
5wt% 
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(continued) 



water 
Zn(BF4)2 



a9wt% 

1 wt% 



to 



IS 



20 



25 



30 



(Chemical formula 2) 

CHzCHCHzOCCHzCHzOsCHzCHCHz 

Y 



0 



utes. Then the doth was dried and treated to heat set. 
(Experiments) 

I0I711 inthethWemtxKJimenUaconaeteexanplecrfeachoonsS^^^ 
centration were e» follows. 
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Hydrolytic degradation product of silk fftKOin 


2wt% 


collagen 


3wt% 


a compound having the chemical formula 1 


2wt% 


a compound having the chemical fomuila 3 


4wt% 


water 


88.5 wt% 


(NH4)2S2Q8 


0.5 wt% 



so 
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(Chemical formula 3) 

CH3 CH3 

CH2=C CH3 C=CH2 

I 1 ' 

COO(CH2CH20)i5 <O>-C-<g>-(0CH2CH2)i500C 

CHs 

IS 

10172] Asthecollagen.NUTRILAN(tradename.fnanubcturedbyHENKELHAKUSUICa.L^^^ 
havinn an averaoe mol ecular weight of about 1 500 was used. 
S C^eSS^Iaffeta Cloth With thefi^ 

20 imentl. 

(Experiments) 

[01741 In the above entxxliment. a concrete example of each constituent of the fiber treatment chemicals and their 
25 concentration were as follows. 





Hydrolytic degradation product of sllklibroin 


4wt% 


SO 


a conpound having the chemical formula 3 


2wt% 




a compound having the chenical formula 4 


4wt% 




water 


39.5 wt% 


ss 


(NH4)2S208 


0.5 wt% 




chitosan 1% aqueous solution 


50wt% 



40 

(Chemical formula 4) 

CH2=C-C-0-(C2H40)23-C-C=CH2 
« I II II I 

jo 0 CH3 

CH3 



SO 



[CITS] Asthechit08an.CTAr1 lactlcackl (trade name. Kataol«ChiterinCa,Ud.) having an ay^ 

SlT??eV°2tZt"^tffetadothwiththefl>ertream^ 

iment 7. 
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(Comparison 16) 

^ -rv. .«* «f wwrfmlvtic deoiadation product of silk fibroin in the fiber treatment chemicals of experiment 

experiment 7. 
(Comparison 17). 

Y5 experiment 7. 
(Comparison 18) 

Of experiment 9 were set to 0 arid the amount ct water was crwngea w 

experiment 7. 
25 (Comparison 19) 

« K'^^^Lenton.ietaffeteclott.wnhthefb^ 

experiment 7. 

(Comparison 20) i 
« IP1861 Unt«atedpoIyeJ|rckrth«thoutanyt^ 
(Evaluation of charaderistiGS) 

phere of 23*C, 30%RH to condition moisture, transfemng to a place nanng an wxi^j^ir^ 
measuring change in weight ,.o . no^-r «^nrf m-^ 

foist) TMf««naofthe«*«««a«-W»n«r*,«l«™<.»p«^^ 

points. A - average 2 to less than 3 poinls. X - average 1 to less than 2 points. 
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(Table 6) 





Moisture absorbency (mg/nf") 


feeling 


fricttonat elect, voltage 
(V) 




Beginning 


after washing 






Experiment 7 


1800 


1650 


® 


220 


Experiments 


2050 


1800 


® 


180 


Experiments 


2400 


1900 




250 



(Table 7) 





Moisture absorbency (mgMi^) 


feeling 


fricb'onai elect, voltage 
(V) 




Beginning 


after washing 






Comparisonie 


600 


500 


O 


1200 


Comparisonl7 


700 


550 


O 


1050 


Comparison18 


550 


450 


o 


950 


Comparison19 


1400 


1100 


X 


360 


Conparison20 


150 




o 


6800 



[0194] From laWe 6, it is understood that the amount of moisture atsoitjed in the treated taffeta doth tn experiments 
from 7 to 9 is high both at the beginning and after washing, showing that the taffeta has good moisture absorbency. 
because the taffeta is treated with afiber treatment chemicals containing a water soluble organic substance having an 
aveiage molecular weight from 100 to 20000 and a reactive modrfier. And the stuffy feeling of the treated ta«eta drth 
can be reduced when used for apparel. Especially, the taffeta of experiment 9 contains cWtosan. shows remarkable 
improvement in nmisture M)SOrt)ency. 

101951 The feeling of the treated taffeta doth of experiment 9 is soft and very good. ^ . . ^ 

[0196] Ktoreover. the treated taffeta doth of experiment 9 has a low frictlonal electrification voltage, showing that thus 

treated taffeta is material that gives little discomfort caused by static electridty 

[01971 The treated taffeta of experiment 8 where taffeta is treated by fiber treatment diemicals containing silk fibroin 
and collagen lor water soluble organic substance, and compounds expressed by the diemical lormul^ 1 and 3 for 
reacting modifying agent, has more inproved moisture absorbency and frictional electridty charactenstws than the 
treated tafieta has in experiment 1. 

10198] From table 7. H is understood that the amount of moisture absorbed m the treated taffeta cloth in companson 
16 is low both at the beginning and after washing, showing that the taffeta is faulty in moisture absorbency. because the 
taffeta is treated with the fiber treatment diemicals used in the experiment 1 , whfch contains no water sduWe organic 
substance. The taffeta has a high fridional eledrification voltage, whidi shows thus treated taHete is matenal that is apt 
to give discomfort resulting from stafic electricity. ^ . . ^. _^»^o 

[01991 The treated taffeta doth in conparison 17 is treated with the f ber treatment chemicals used in expenment 8 
whidi has no water soluble otyaruc substance, and has a kw moisture pidojp and a high fridional eledrification vdt- 

Soi The treated taffeta doth in comparison 18 is treated with the f ber treatment chemtoals used in «<Periment 9 
whfch has no water soluble oraante substance, and has a low moisture pidoip and a high friclkwtal elednfication volt- 

?a»1] The treated taffeta doth in conparison 19 is treated witti the fber treatment chemtoals us^ in experiment 7 
whteh contains a Wgh mdecular weight silkflbrdn instead of a hydrdytic degradatton produd of silkfibroin. and e infe- 
rior In feeling 

[0202] The pdyester doth in conparison 20 is not treated and has a very small moisture pidap and a very high fric- 
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tional electrificaton vottage. 
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(A fourth eiTt)Odimem) 

met used in the third f iber treatment chemicals. 
(Experiment 10) 

[02041 A pav«ler of whey protein and a hydrdytic degraded silk i^'^i^ ^'Jii'SSrhSSa JSlS^ 
matea 3 S% Diotein solution, and the pH of the solution was adjusted to 12 with sodium hydroxide A tfiloro 

ESS' AconcreleexanvlertconstituentsarKftheconcentrationofthefi^^ 
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above described functional protein powder 
a compound having the chemical fomuila 5 
a conpound having the chemical fomuila 6 
water 



5wt% 
4wt% 
3wt% 
88wt% 



30 



(Chemical formula 5) 



40 



CH2CHCH20(CH2CH20) 22CH2CHCH2 

V o 

(Chemical fonnula 6) 

CH2O-CH2-NH2 
CH2(OCH2CH2)2oOCHz -NH2 
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(Comparison 21) 

[0208] Tlie fiber obtained from experiment 10 was dyed without any further treatment and socks were made in the 
same manner as in experiment 10. 

5 

(Evaluation of characteristics) 

10209] Moisture pickup, moisture absoibing speed, and frictional electrification voltage after washing were measured 

on the socks obtained in experiment 10 and comparison 21 . The results are shown in Table 8. 
10 [021 01 The washing was carried out 50 times in confomraty with JIS L-021 7 Method 1 03. 

[0211] The moisture absorbency was measured by; conditioning the moisture of sample by leaving in an atmosphere 
- at 23*C. 30%RH for 12 hours, transfenring into a room at SO^C. 80%RH and measuring change in weight b^een 

before and after moisture conditioning. 

[0212] The moisture absorbing speed was determined by measuring time for a drop weighing about 40mg to be 
IS absorbed completely by being dropped from 3cm high on a pair of socks. 

[0213] The frictional electriffeation voltage was measured based on JIS L-1094. 



(Tables) 





Moisture pk:kup (%) 


moisture absorbing speed 
(second) 


Frictional ele< 
ag< 


edification volt- 

B(V) 




beginning 


after washing 


beginning 


after washing 


Beginning 


after washing 


Experimement 10 


2.2 


2.0 


<1 


<1 


200 


680 


Comparison 21 


0.2 


0.1 


600 < 


600< 


3400 


5800 



[0214] From table 8. it is found that the moisture ptek up, moisture absortjing speed, and frictional electrification volt- 
age are all good, since the socks of experiment 1 0 is made of the f ber treated with the fourth fiber treatment chemicals. 
[0215] On the contrary, since the socks of the comparison 21 are made of fibers not treated wHh the fourth fiber treat- 
ment chemicals, all the moisture pickLp. moisture absortjing speed, and fricfional electriffcation voHage are poor. 



Industrial Availability 

35 [0216] The present inventfon relates to fiber treatment chemk?als for improvement in hygroscopic-nonhygroscopic 
characteristics and is applicable as fiber treatment chemicals for yam, knitting, textiles and non-woven fabria 

Claims 

40 1 . Fiber treatment chemicals, comprising : 

a functional protein obtained by treating protein with a aoss-linWng agent; and 
a solvent-base resin. 



46 2. Fiber treatment chemicals, comprising: 

a functional protein obtained by treating protein with a aoss-linWng agent; and 
a water-base resin. 

so 3. Fiber treatment chemicals, comprising : 

a water soluble organte substance having an average molecular weight of 100 to 20000; and 
a reactive modifier. 

S5 4. The fiber treatmert chemicals according to claim 3. further comprising chrt^ 
organic substance and said reactive modifier. 

5. The fiber treatment chemicals according to any one of claims 3 and 4, wherein said water soluble organic sub- 
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stance is selected from the group consisting of at least one of protein, protein derivatives or polysaccharides. 

6. The f il>er treatment ch^racals according to daim 5. wherein said protein is selected from the group consisting 
least one of fibroin, collagen and wool. 



7. Fft)er treatment chemicals conprising: 

a functional protein ot>tained by treating protein with a cross-linking agent; and 
a reactive modifier 

8. FIbere treated with said fiber treatment chemicals according to any one of claims from 1 1 

9. Products treated with said fiber treatment chemicals according to any one of claims from 
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TRANSPARENpY (%) 
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